Suicide is the third leading cause of death in adolescence, 1 and is associated with major depressive disorder (MDD), 2 although most adolescents with depression never attempt suicide. We have described functional differences in emotion processing and regulation neural circuitry in adolescents with depression and past suicide attempt relative to other adolescents with depression and healthy controls. 3 Specifically, we reported abnormal functioning of the salience and attention networks during emotion processing, with normal function in the absence of emotional content, which may represent markers of suicidal behaviour. Together, these findings suggest unique endophenotypes for suicidal behaviour distinct from MDD. What remains unknown is how these functional abnormalities are paralleled by structural abnormalities which could provide measures of neuropathophysiological processes underlying adolescent suicidal behaviour that are more accessible than measures of neural function.
(thickness 0.8 mm): repetition time 1630 ms, echo time 2.48 ms, inversion time 800 ms, field of view 200 mm, flip angle 88, matrix 2566256). Brain cortical thickness and grey-and white-matter volumes were measured using FreeSurfer version 5.1 for Linux (https://surfer.nrm.mgh.harvard.edu/). Topographical defects were automatically corrected and images normalised. Cortical thickness measures were computed as the distances between the grey/white-matter boundary and the pial surface. 14 Cortical volumes were calculated from the surface mask. 15 Two wholebrain surface-based analyses of covariance were completed in Qdec1.4 (FreeSurfer application) to examine the main effect of group on cortical thickness and volume respectively, with age, gender, total brain volume and scanner used as covariates. Groups were equally distributed across both scanners, and three participants were scanned in both scanners and compared. Monte Carlo simulation analyses were performed to correct for multiple voxel-wise comparisons in Qdec, and provided a cluster-wise significance threshold of P50.05 for these analyses.
To examine the nature of between-group differences in cortical thickness and volume, values were extracted from all cortical regions identified in the above analysis of covariance (ANCOVA). Post hoc pairwise, between-group independent t-tests were conducted on these extracted values. Significance thresholds for comparisons were P50.05 (two-tailed) and Bonferroni-corrected for the three post hoc comparisons. Exploratory correlational analyses to examine relationships between any cortical thickness and volume abnormalities and clinical variables were completed in SPSS version 20.0.
Results
Groups did not differ significantly in gender. The control group was significantly younger than the two groups with depression, but with no significant difference in pubertal status. The latter two groups did not differ significantly on BDI, SCARED or SIQ scores, trauma history or medication status (see online Table  DS1 ). Results from three participants scanned in both scanners revealed no significant effect of scanner on reported volume (P = 0.75). One-way ANCOVA revealed a significant main effect of group on volume in the right superior temporal gyrus (rSTG) (F (2,98) = 3.74, P = 0.027; BA38, x = 35, y = 13, z = -41,vertex 160, cluster size 889.80 mm 2 , P50.05 corrected) from the initial whole brain analyses. Post hoc pairwise t-tests revealed that adolescents who had attempted suicide showed significantly smaller rSTG cortical volume than controls (P = 0.016) ( Fig. 1 , online Table  DS2 ). Exploratory analyses showed no significant relationship 339 Right superior temporal gyrus volume in adolescents with a history of suicide attempt Lisa A. Pan, Lisa Ramos, AnnaMaria Segreti, David A. Brent and Mary L. Phillips
Summary
The extent to which observed differences in emotion processing and regulation neural circuitry in adolescents with a history of suicide attempt are paralleled by structural differences is unknown. We measured brain cortical thickness and grey-and white-matter volumes in 100 adolescents: 28 with a history of suicide attempt and major depressive disorder (MDD); 31 with a history of MDD but no suicide attempt; and a healthy control group (n = 41). The first group compared with controls showed reduction in grey-matter volume in the right superior temporal gyrus (BA38), a region important for social emotion processing.
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Discussion
The rSTG is associated with attention to emotion, 16 spatial perception and exploration, 17, 18 and face processing; 19 lesions result in difficulty discriminating others' gaze, 20 and this area is activated during Theory of Mind tasks. 21 Studies have shown a relationship between lower bilateral STG volume and past suicide attempt in adult patients with psychotic disorders. 22 Given our previous findings of salience network abnormalities in adolescents with a suicide attempt history during processing of socially relevant angry faces, 3 our finding of abnormally decreased rSTG volume may be a structural neural marker of social-emotional information evaluation abnormalities in these young people. Furthermore, the absence of any significant relationship between this cortical volume abnormality and measures of present symptom severity, suicidal ideation severity, past trauma and medication in this group suggests that abnormally reduced rSTG volume may be a potential trait marker of suicide attempt in adolescence, although there are also findings of lower rSTG volume in schizophrenia. 22 Limitations include the use of two scanners, despite balancing groups. Scanner type was a covariate in analyses, however, and volume measures of three participants scanned in both scanners did not differ. Sample size was relatively modest, with further study in larger samples indicated. It would be ideal to study adolescents with a history of suicide attempt without MDD.
In summary, our findings are the first to show cortical greymatter abnormalities in adolescents with a history of suicide attempt, and indicate grey-matter volume reduction in a key cortical region important for social emotion processing. The extent to which this precedes or is a consequence of suicide attempt remains to be clarified. Fig. 1 Diminished cortical volume in the right superior temporal gyrus in adolescents with a history of suicide attempt compared with a healthy control group (Brodmann area BA38, x = 35, y = 13, z = -41, vertex = 160, cluster size 889.80 mm 2 ; P50.05 corrected) with cortical volume post hoc t-tests, study group, covarying for age, gender, difference in scanners and total brain volume. 
